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years. By comparing sediment records from two shallow lakes within the Selenga River basin, our study 100 will assess the importance and contributions of local vs. regional sources, production, and use of organic 101 contaminants within southern Siberia. Additionally, we provide an assessment of the period of peak
102
contamination and risk to the Lake Baikal ecosystem from organic contaminants.
103

Materials and methods
104
Study sites
105
Two lakes within the Selenga River basin were selected for study ( Figure 1 ). The first site is not officially 106 named, and so here is called SLNG04 (Table S1 ). SLNG04 is a shallow lake on the northeast side of the
107
Selenga Delta, with surface flow connections to both the Selenga River and Lake Baikal (Figure 1 
125
Sediment core collection and sample preparation sediment cores were extracted from each site, and labelled as B or C (Table S2 ). Sediment core A was 129 also collected, but was not used in this study. Cores were collected from within a 5 m 2 area while lakes
130
were ice-covered. A gas-powered auger was used to drill a hole in the ice, with the final 10 cm of ice
131
drilled by hand to avoid potential contamination. All collection and extruding equipment were also 132 protected during drilling. A new hole was drilled into the ice for each new sediment core. All sediment
133
cores were collected from the deepest point in the lake, as determined through previous surveys.
134
Sediment cores B were collected for POP and PAH analyses. These were collected in hexane-cleaned Perspex® tubes and extruded using hexane-cleaned equipment at 0.5 cm intervals into hexane-cleaned 136 aluminum foil. The sealed foil packets containing sediments were then placed into plastic sample bags for
137
ease of labelling and storage. In this way, sediments were never in contact with the plastic bags.
138
Sediment cores C were used for radiometric dating (Table S2) . Sediment samples were stored at -20°C.
139
Following transport back to the UK, sediments were freeze-dried in Thermo Modulyo D and Edwards
140
Modulyo freeze-driers.
141
Radioisotope dating and cross-correlation of chronologies
142
Radiometric techniques were used to date sediment cores SLNG04-C and BRYT02-C (Table S2) .
143
Freeze-dried sediment samples were analysed for 
from the dated portion of BRYT-C, and the pre-1990 sedimentation rates from SLNG04-C, to achieve an 151 estimate of background sedimentation rate for older sediments.
152
To obtain dates for the undated cores (core B) loss-on-ignition (LOI) at 550°C 
184
Sigma Aldrich, Darmstadt, Germany) was added prior to the gas chromatograph analysis.
185
The identification and quantification of the organic contaminants were performed by analyzing 2 mL of the
186
final extracts in a gas chromatograph (Agilent 7890A GC) coupled to a mass spectrometer (Agilent 5975C 
195
The data were acquired in the SIM (selected ion monitoring) mode. The organic compounds were
196
identified by matching the retention times and the mass/charge of ion fragments with those obtained from 
238
Results
239
Radioisotope dating and cross-dating 
247
Black Lake
248
A well resolved peak in 137 Cs activity occurred at 32.25 cm in BRYT02-C, and detection of Table S2, Table S15 ). An age-depth model was created for BRYT02-B based on 
270
271
Breakpoint analysis identified two significant shifts in PAH concentrations at Black Lake: the early-1930s, 
424
Similarities between the concentration profiles at both sites for PBDEs and PCBs indicate a similar source 425 of the contaminants. PBDE profiles suggest both regional and local sources, with differing BDE
426
compounds dominating between SLNG04 and Black Lake. BDE99 was dominant in SLNG04 throughout 427 the record, but found at lower concentrations in Black Lake. BDE99 was also common in surface 
450
with a likely local and pyrolytic source, however concentrations were similar to those in polar regions.
451
Later increases in PCB and PAH concentrations at SLNG04 are likely due to a later onset of intense • Period of peak contamination occurred between 1940s and 1980s.
• Temporal contamination trends follow former USSR economic growth plans.
• Local sources of contamination evident during the mid-20 th century.
• Threat to Lake Baikal ecosystem was likely low to moderate during period of peak organic contamination.
• POPs concentrations currently remain elevated relative to background.
